Chemical context
Compounds with azo/hydrazone moieties are ubiquitous in various fields, ranging from organic/inorganic synthesis, catalysis, and medicinal chemistry to material chemistry. They are used as dyes, ligands, solvatochromic materials, molecular switches, or analytical reagents amongst other applications (Akbari et al., 2017; Asadov et al., 2016; Gurbanov et al., 2018; Kopylovich et al., 2011; Ma et al., 2017; Mahmoudi et al., 2018; Mahmudov et al., 2014 Mahmudov et al., , 2019 .
The non-covalent donor/acceptor properties of azo/hydrazones depend strongly on the attached functional groups (Shixaliyev et al., 2013 (Shixaliyev et al., , 2014 (Shixaliyev et al., , 2018 . In a previous study we have attached halogen atoms to dye molecules, which led to halogen bonding 
Supramolecular features and Hirshfeld surface analysis
As a result of the isotypism of (I) and (II), the packing features are generally very similar in the two structures. Molecules are linked by weak BrÁ Á ÁCl contacts [for (I)] or ClÁ Á ÁCl contacts [for (II)] and C-HÁ Á ÁCl interactions into chains extending along the a-axis direction (Tables 1-3; Figs. 3  and 4 ). Additional C-ClÁ Á Á interactions lead to the formation of sheets parallel to the ab plane (Fig. 5) . van der Waals interactions (Table 3) consolidate the three-dimensional packing.
Hirshfeld surface analysis (Spackman & Jayatilaka, 2009 ) was used to investigate the intermolecular interactions in the crystal structures of both compounds (CrystalExplorer3.1; Wolff et al., 2012) . The surface plots (Spackman et al., 2008) mapped over d norm were generated to quantify and visualize the intermolecular interactions and to explain the observed crystal packing. Dark-red spots on the d norm surface arise as a result of short interatomic contacts (Tables 1-3 The molecular structure of (I) with displacement ellipsoids drawn at the 30% probability level.
Figure 2
The molecular structure of (II) with displacement ellipsoids drawn at the 30% probability level. Table 1 Hydrogen-bond geometry (Å , ) for (I).
Cg2 is the centroid of the C9-C14 ring. Table 2 C-ClÁ Á Á geometry (Å , ) for (II).
Cg2 is the centroid of the C9-C14 ring. 
Figure 3
Packing in the crystal structure of (I) showing chains running parallel to the a-axis.
For (I), the red points, which represent closer contacts and negative d norm values on the surface, correspond to the C-HÁ Á ÁO interactions. The reciprocal OÁ Á ÁH/HÁ Á ÁO interactions appear as two symmetrical broad wings in the two-dimensional fingerprint plots with d e + d i ' 2.5 Å and contribute 13.1% to the Hirshfeld surface (Fig. 6b) . The reciprocal ClÁ Á ÁH/HÁ Á ÁCl interaction with a contribution of 13.8% is present as sharp symmetrical spikes at d e + d i ' 2.8 Å (Fig. 6c) .
For (II), the percentage contributions of various contacts to the total Hirshfeld surface are shown in the two-dimensional fingerprint plots in Fig. 7 . The reciprocal ClÁ Á ÁH/HÁ Á ÁCl interactions appear as two symmetrical broad wings with d e + d i ' 2.9 Å and contribute 21.9% to the Hirshfeld surface (Fig. 7b) . The reciprocal CÁ Á ÁH/HÁ Á ÁC and OÁ Á ÁH/HÁ Á ÁO interactions (15.3, 13.4% contributions, respectively) are present as sharp symmetrical spikes at d e + d i ' 2.95 and 2.5 Å , respectively ( Fig. 7c-d Figure 4 A view of the packing in (I) along the a axis showing C-HÁ Á ÁCl contacts.
Figure 5
Formation of sheets in (II) parallel to ab through C-ClÁ Á Á contacts.
butions of both compounds to the Hirshfeld surfaces from the various other interatomic contacts are comparatively listed in Table 4 . Although there is almost agreement on the values given for the molecules of (I) and (II), some differences are due to the different halogen atoms substituting the phenyl ring and the different molecular environment in the crystal structures.
Database survey
A search of the Cambridge Structural Database (CSD, Version 5.40, November 2018; Groom et al., 2016) for structures having an (E)-1-(2,2-dichloro-1-phenylvinyl)-2-phenyldiazene unit gave 23 hits. Four compounds closely resemble the title compound, viz.
In the crystal of HODQAV, molecules are stacked in columns along the a axis via weak C-HÁ Á ÁCl hydrogen bonds and face-to-face -stacking interactions. The crystal packing is further stabilized by short ClÁ Á ÁCl contacts. In XIZREG, molecules are linked by C-HÁ Á ÁO hydrogen bonds into zigzag chains running along the c-axis direction. The crystal packing is further stabilized by C-ClÁ Á Á, C-FÁ Á Á and N-OÁ Á Á interactions. In the crystal of LEQXIR, C-HÁ Á ÁN and C-HÁ Á ÁO hydrogen bonds and ClÁ Á ÁO contacts were found, and in LEQXOX, C-HÁ Á ÁN and ClÁ Á ÁCl contacts are observed.
Synthesis and crystallization
Dyes (I) and (II) were synthesized according to a literature protocol (Shixaliyev et al., 2018) . For (I), a 20 ml screw neck vial was charged with DMSO (10 ml), (E)-1-(4-bromophenyl)-2-(4-nitrobenzylidene)hydrazine (320 mg, 1 mmol), tetramethylethylenediamine (TMEDA) (295 mg, 2.5 mmol), CuCl (2 mg, 0.02 mmol) and CCl 4 (20 mmol, 10 equiv. (until TLC analysis showed complete consumption of the corresponding Schiff base), the reaction mixture was poured into 0.01 M solution of HCl (100 ml, pH $2-3), and extracted with dichloromethane (3 Â 20 ml). The organic phases were combined and washed with water (3 Â 50 ml), brine (30 ml), dried over anhydrous Na 2 SO 4 and concentrated in vacuo in a rotary evaporator. The residue was purified by column chromatography on silica gel using appropriate mixtures of hexane and dichloromethane (v/v: 3/1-1/1). Compounds (I) and (II) were dissolved in dichloromethane and then left at room temperature for slow evaporation; orange crystals of both compounds suitable for X-rays started to form after ca 2 d.
Refinement
Crystal data collection and structure refinement details are summarized in Table 5 . C-bound H atoms were constrained to ideal values with C-H = 0.93 Å and with U iso (H) = 1.2U eq (C). The crystal of (I) studied was refined as an inversion twin, the ratio of components being 0.9917 (12):0.0083 (12). Computer programs: APEX3 and SAINT (Bruker, 2007) , SHELXT2016/6 (Sheldrick, 2015a), SHELXL2016/6 (Sheldrick, 2015b), ORTEP-3 for Windows (Farrugia, 2012) and PLATON (Spek, 2009) . 
Computing details
For both structures, data collection: APEX3 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction:
SAINT (Bruker, 2007 ); program(s) used to solve structure: SHELXT2016/6 (Sheldrick, 2015a); program(s) used to refine structure: SHELXL2016/6 (Sheldrick, 2015b); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: PLATON (Spek, 2009) .
(E)-1-(4-Bromophenyl)-2-[2,2-dichloro-1-(4-nitrophenyl)ethenyl]diazene (I)
Crystal data Absolute structure: Refined as an inversion twin Absolute structure parameter: 0.008 (13)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refined as a 2-component inversion twin. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
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